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�0 �� �0 Selection Cuts

Both � s are at least 20cm away from where the �- hits the calorimeter.

E � > 3.0 Gev,    E � i + E � j > 18Gev,      Z = ZCSI-Rij(�E � i E � j )/M �0

.075< |Xp|<0.225 and |Yp|<.075;  |Y�
-|>.09 or |X �-| < .06 or |X �-|>0.24 at calorimeter 

Mkaon > 0.55 Gev

95m< Z
�

<158m,         0.000376<X
�

/Z
�

<0.00124,         Y
�
/Z

�
< 0.00043,   Z

�
> Z�0

PT
2 
�

< 0.0001 Gev2

|Mp � --1.115684| < 0.015Gev

Pp/ P�
- >2.8,  E �- /P�

- <0.8,   110 Gev < Pp< 375Gev,       5Gev < P�
- <100Gev

95m< Z�0 <158m, 0.000376<X�0 /Z�0 <0.00124,          Y�0 /Z�0 < 0.00043

In general, events with more than 2 neutral clusters were selected. The 3 highest energy 
neutral clusters were combined into 3 possible pi0 pairs. At the end, if after the application  
of the above cuts more than 1 pi0 candidates were found, the one yielding the lowest pt 
was kept.



Preliminary �0 �� �0 results
Monte Carlo Data:

Generated Monte Carlo : 3,999,908 events

Remained after Cuts:       107,316 events

Detection Efficiency: (2.683�0.008)x10-2

DST Tape Data:

DST Tape #   Events# Efficiency corrected #

UPH001~ UPH060 (‘99)             2,720,683 � 1649       101,404,510 � 308,535

KQHY042~KQHY046 (‘97)  274,299 � 524          10,223,592 � 36,197

TOTAL:                             2,994,982 � 1731       111,628,103 � 338,824

There are about 110 million events in 65 DST tapes.











�0 �� �0 � Selection Cuts

Number of neutral cluster number = 3

PT
2 
� > 0.0001 Gev2   (get rid of primal �)

All � s are at least 20cm away from where the �- hits the calorimeter.

2.9< Pp/ P�
- <9.0

|Mp � --1.115684| < 0.005Gev,  M
� �0 < 1.275Gev,  Mkaon > 0.55 Gev

110 Gev < Pp< 375Gev,       20Gev < P�
- < 80Gev

E � > 3.0 Gev,    E � i + E � j > 18Gev,      Z = ZCSI-Rij(�E � i E � j )/M �0

0.075< |Xp|<0.225 and |Yp|<.075; |Y�
-|>.09 or |X �-| < .06 or |X �-|>0.24 at calorimeter 

Co-planarity: coplr(�0 � �0 ) < 0.96 for decay �0 �� �0 �

PT
2 
� < 0.0005 Gev2

E �- /P�
-<0.55   

95< Z�, Z
�
<158,  .000376< X� /Z�, X�

/Z
�

<.00124, Y� /Z�, Y
�
/Z

�
< .00043, Z

�
> Z�



Some Cuts explanation
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How can we reconstruct the event: Center of Gravity is not a good
way …… 
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How can we reconstruct the event:  only using Pion0 vertex to 
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Preliminary Results



Got Efficiency corrected events:  

(5635 � 1235) events

Finally we got:

BR=( 5.048 � 1.106)x10-5 

(Upper limit)

From the plot, we got 

(22 � 4.69) events 

with statistical error  (no B.K 
subtraction).

Efficiency of our cuts: 

(3.904 � 0.197)x10-3 

From Monte Carlo.

�0 �� �0 �Branch Ratio (Preliminary)









�0 �� �0 � Background Study
We studied several possible backgrounds:

�0 � � � with � � Λ � with accidental �

The BR of �0 � � � is (3.34 � 0.05)x10-3, so we need : 3.34x10-3 x108 ~ 334K
events. We generated and studied 500K events, 2 background events are found.

�0 � � �0 with � � p+ �- �

The BR of  � � p+ �- � is (8.4 � 1.4)x10-4 , so we need: 8.4 x10-4x108 ~ 84K events, 
we generated and studied 100K events, no background events are found 

�0 � � �0 with accidental �, �� p+ �-

60 million (we have about 111 million) events of above decay mode are generated 
and studied, no background events are found .

We should study more possible backgrounds in the future.



Conclusion and Future Plan:
• It is promising that there are signals of the decay mode: 

�0 �� �0 �, and we give the preliminary BR=( 5.048� 1.106)x10-5

• Determine the systematic error due background uncertainty.

• Other background sources?

• Theoretical prediction?

• Troubling:

1: Width of �0 mass

2: Pt2 distribution of �0 �� �0 � events is not good.
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